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rNTRODUCTION 



^lUlt^•plicalion'•lS-.a mathematical operation that yields from . * 
a,ny two real numbor^-i;Viiniqu6 third number called the product. 
Multiplicotion of 3 <^T\6^-^ .yields the product 3x4. "3 x'4" 
IS a name of ^ number that we also know as 12. It is also 
.possible to" think of "multiplitation by 3" as an operation that 
*t^^iisforms 4 into the oroduct 3x4. 

•The rr.othod used to find the single !wmeral' 12, which also 
na-mos the product 3x4, is called a^multiplicatidn algorithm. 
Jlvoro wire several such algorithn>s available. Tliose that will 
be used at soine time m the MINNEMAST program are: 

1. Repeated oddition using jumps on a number line. 

2. ■ Repeated addition wsing arrays or combinations of 

equivalent sets . . , , " ' 

3. Related scales on parallel number lines. 

4 . Cartesian products. (This wijl\&e explained -in a. later 

second grade unit.,) 
5. A graphical method using aMine of given slope., 
G. A memorized table and computationafl rules. 
7. A slidf rule. ^ . \ . ' 

These algorithms differ in their generality. For example, algo- 
rithm 4 can be used orily for the counting nombers 1 , 2, 3, . 
whereas. the graphical method 'of algorithm 5 can be applied to . 
all real numbers (including, e.g. ri)\ In this unit we choose 
to use the first three algorithms. Some re*asons for this choice 
are listed below. " , • »" 

.1. All three algorithms have a strong connection with addition, 
with which the children are familiar. 

2. C<;ich algorithm can be^ given a simple'physical interpretation. 

3. As the n^ed arises for multiplying other numbers such as 
fractions, the. children need not unlearn .the methods iearned 



. in this unit but can modij^thern as thfey-e^cpand their concept 
' * All rules for computation ca^ JJo reduced to addition, subtrac 
tion, nfultiplication./and divis^ion of the 'numbers 1), I , 2, 3 
S, 6,. 7, 8, and 9, " • . ' ; * \ * 

^4. Children need simple^methods for fjndincLth^ exaCt,pfoduct 
• , of ^ny whote niprnbers* that they do not Vemember, ThcNfirst 
^ three aigorilj^ms listed^abovp provid^o those methods^ 

o f . • , ' . ^ ;^ . . 

Different algGkiA;hms are .presented so that th^, child will view 
the concept of multiplication in various ways* If a child is 
slow to imycrstand onellinferprdtation, tue nlay understand it 
. better after he sees another' interpretation. Although the dif- 
,ferent algorithm's are clp^ely related, the relations will not be ' 
made explicit, however, ,tht? examples 'will -give the children 
a feeling that underlying ^'H'of them is the^mathemafical idea " 
' of multiplication. ^L^^ * 

In this unit the^hildfen wiil jworkVith only the naamberS'*; 0 
2, 6, 4,» 5, and "6. We restrict ourselves to these small nuni- 
bers\because they are easier for the* children to .work wllh, and 
at the same time they* ^how tKe' methods as fully as larger num- 
bers would. ' _ " . ' '\ . 

Why Multiplication- is latrpduced at this Time , 

You may be wondering why sirrtple multiplication is introduced 
so early in the*second grade materials, before the childr!en^ 
have- had much opportunity to le^' systematic procedures for 
addition and subtraction. There ar^ several reasons for our 
early consideration of multiplication. ^. ' 

'First, the testing of this unit has shown\that second graders 
can easily grasp the ooncepts -presented .here. In fact, many 
become familiar with simple multiplication even when it is not^ 
presented to them in their schpol work. 

Second, it Is possible to give the children a much better un- 
/ derstandingbf our positional system of numeration if they un- 
derstand products. For example, they will use the idea that 
*'375*' means (3 X too) + (7 X 10) 5. 

Third, it becomes possible to deal with many of the non-arith-s 
metical second grade topics mdre meaningfully if the children 
have a concept of products • This is true of the material on 
scaling and representation, and on areas of rectangles,. 
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SECTION I 



MUX^TIPLICATON BY RCPCATE-D ADDITION ON A NUMBHR LINC 



\In- this *soction it is shown \hat the product of two countinq 
numb^]^ niciy be found by repeated j.umps on a number line. 
Two-{)aroflel number lirtos differing in* scale ore used to 
give a picture of the result^of multiplying by a comiting num- 
ber. The concept of a'pair of sceiled number lines is also 
used in IJnit 18, Scaling an5^ Representation . Later, pairs 
of scaled r^umber lines are used for'division and for multi- 
plication of numbers other than the counting numbers . 




Lesson I: RCPHATL-D JUMPS 0^f THt NUiVlBCR LJNC 

Thjs J os,spn* treats repeated addition of a counting number 
by repeating jumps of equal length on the number line. 
Multiplication IS not yet mentioned. The term "addition 
equation!' is__ujs<j4iH=iOwcvc7r7-you may use "addition sentence"^ 
Lf you wish. 

iMATCRlALS " 
J . - VVork shoots, J , 2\3, 4. and 5 
PROCHDURC 

Read the foil owing, story th the children as^nn introduction to 
the worksheets. You*'may'Wish to Use an overhead projector 
, ^ or copy Worksheet I with pictures large enough to be se.cn by. 
li 'the class whoji irrs poste<^l. There are kangaroos to culout 
^ at the end of the unit if you.wish\^ use them- for deiT onstrations. 

^KANGAROO GAMLS , . ' 

Australia is a largo counfry and it has many wide-open spaces 
whore few people live. One of these v/ide-open spaces was chosen . 
as a good spot for testing some new highway building machinery. ■ 
Some men brought the cquipr?)ent from far away. They set up tents, 
unp^kcd their supplies, and' got the machines ready for testing the, 
next morning. When they finished all their work they sat resting on 
camp chairs while the cook fixed their evening meah 

The men. though!: they were in a deserted spot. But they had a 
.surprise waiting for theni\' ^ • ■ . 



- While they sat and rested, a curious family of kangaroos came 
close to watch them. There were a father, a mother, a small baby 
called Joey, and two partly-grown kangaroos named Chuck and Katie.. 
The men and the kangart os watched each other, until the cook called 
that supper was ready;. • » - 

Wnile the men were eating, the kangaroos slowly topped about, 
eating grass and othei^^larrts. , Occassionally they took long jumps. 

One ®f the men, Jirp, said, 'Tlike to watch these animals.^ ' ^ 
Hpw can we keep them near the camp?*" - • , 

"I made too many biscuits tonight," answered the cook. "If 
we put the extra ones out near the kangaroos , perhaps they will eat 
them and. stay around hoping to, get more." > - 

Bill put 3 biscuits in one pile, 4 in another and 2 in the "last/ 
pile. ' ^ ^ * ' 

What ADDITION equation (or-addition sentence) TELLS HOw' 
MANY BISCUITS HE PUT OUX? (3 i- 4 + 2 = 9) 
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• ' - The next day some of the men painted a number line on a- long 
straight , road. ^The men planned to use the number'line in their m.achine 
tests, but the kangaroos thought it was;)painted especially for them to 
play on. " ' ■ - < ' ' ' " 

The first evening after the,nuR)ber line was painted the kanga- 
roo family had jumping contes^ts along the ,line. They found that 
Father 'Kangaroo jumped exactly 4 unit spaces each time. Mother 
Kangaroo jumped 3 unit spaces each time. "Chuck made jumps of 2 
unit spaces, and Katie made jumps of only I unit ? pace. Joey, the - 
baby of the family, couldn't jump at alt, so Mother Kangaroo carried" 
hi^ wherever she went. , { . ' ^ ^ • - . 



DOING THE W.ORKSHEETS 



•On Worksheet-l'th'e children ard aske"d'"to sftow on number lines 
ho.w far each kangaroo^can go in one juftip. They may fefer to * 
thia wor.k^bheet as they work on the' next few. 

On Worksheet Z th.ey will find on numbjer lines the total num- 
ber of unit spaces covered by various combinations of kangaroo 
jumps. - ' V ^ ^.^^^ . . ^ 



On Worksheets 3 , 4 and 5 the children will' draw jumps and write 
addition sentences. You may \wish to discuss the first problem 
or two in a manner similar to the following: 



/*'We can tell about the total number of unit spaces 
jumped by; writing an. addition equation^ Look at 
Mother Kangaroo's trip on Worksheet 3. Who can 
write an addition equation "telling about h(^r trip? 
(3 + 3 '+'3 + 3 = 1-2), -We call addition such^as 
this, where one number is added to itself several 
times, repeated addition , " - ^ 



'*Work sheer r 
Mn\x. \ 7 Name . 



Color the Kangaroo jumps »^ 



Father 



©hucl: 




Katio. 



Joey 



I jump = .4 spaces 




I jump 3 spaces 




I )ump = I space 



I .2.3 



No jump ^ 0 spaces 



Worksheet 2 
Unit 17 



Name 



Fill m the boxes and show the jumps on the number 
lines. 



Father Kangaroo took 3 jumps. ? 

r.ach time he jumped 4 spaces . 

How many spaces did lie jump aitog'ether? 



<— i i \ 1 ! 1 i ^— < \ i ^ — i 1 » ^— > 

0 I 2 3 4 5 6 7 8 9 10. M 12 13 U 15 16 




Chuck said to Katie, "! can go farther m 4 jumps 
than you can go in 7 jumps." Was^ho right? 

Remember: Chuck jumps 2 spaces ar a time, and 
Katie jumps I space at a time. 



y^6 



-\ — \ — h 



-4 — i — \ — 



0 r 2 3 4 5 6 7 8 9 10 M 12 13 14 15 lb 
--0 1-2 3 4 5 6 7 .fl 9 10 I i 12 13 1 115 16 



10 



NOTEr In the^firs^t'.problem on Worksheet 5, ^ 
Chirck Kangaroo takes two-~2^.space jumps, 
rests., and then takes three 2~5p^ce^jurnps. 
The addition sentence describing this situa- 
tion can be written (2 + 2) + (2 + 2 + 2) = 10, 
where the parentheses shbw the grouping of 
the jumps. Unless a child suggests this form, 
simply use 2 -i- 2 + 2 2 2 = 10. ^ 



Worksheet 3 
Unit 17 



Name 



Show the jumps on the number lines and fill in, the 
boxes. 

Mother Kangaroo took 4 jumps of 3 unit spaces eachr 
How far did sbe go5 




2 3 M 5 6 7 8 9 10 11 12 
Write an additloTi ^jqyation thnt tells about her jumps. 



3r'3. T-3-i 3- ^/^ 



The next time her jumps looked likq this: 



0- - I .2 3 4* 5 6 8 9 10 I I 12 

Write ah additon equation^about these jumps 



Worksheet \ ^ 
't'n/t 17 Name 



Snow the )umps on the nun)bor lines and fill in the 
boxes. • ^ 



Katie and Chuck were sitting on the zero mark. Father 
Cold them they cou^d each jump. A times. Remember: 
Katie jumps I space *at a time and Chuck jumps 2 
spores ot a time. 




ll'^pw far did Katie jump? 



How far did Chuc^ jump? 



spaces 



spaces 



. i 1 } i i 1— H-t ( I > 

01 2 3. 1 56789 10 II 12 

An addition equation (hat tells about Katie's Jump is 



An addition" equation that tells about Chuck's jump is • 



Worksheet 5 ' , 
Unit 17 , Name 



Chuck Kangaroo jumps 2 spaces at a time. 
He started at 0, took 2 jumps, rested, and then 
' took ,3 more jumps. ^ 



On What number did ho stop'* 




« 1 \ i 1 1 h 1 i 1 \, I M > 

0 I. 2 3 4' 5 6 7 H 9 U 

Write an addition sentence al>out his lum^s. 



How far can Chuck go m 3 jumps ^ • { 



paces 




Worksheet 10 
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• H 5 * 
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. Worksheet f( - 
Unit 17 ^ 


Name 
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Worksheet 12 
Vnn 17. 
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J ^ 
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Lesson 3: SHOWING MULTIPLICATION ON PARALLEL NUMBER j.INES 



Here a paraUel number line method of showing, multiplication 
is introduced. We will use the jumps of the Kangaroo family 
to develop two parallel number lines of different scales. These 
pairs will be called a 2-scale or a 3-scale or a 4-scale'*, etc^ 
It is not intended'^lihat the students learn the m'eaning of the 
word "parallel". It is important they' learn to read the products 
from thQ number lines, ' . 

" * * 

'Similar parallel scaled^ number lines are developed in Lesson 4 
. ofxUnit 18. ^ ' ^- ' 

MATERIALS • ^ 

c - Worksheets 'lO, II and 12 " . 

PROCEDURE^ ' - — 'V ^ . 



Draw a number line 6n the chalkboard. Have one of your 
students show Chuck Kangaroo* s jumps on the number line 
starting at 0, 

Now draw a number line parallel to and beldw the first one, 
Label the top line "number of spaces jumped," 'Label the 
bottom line "number of Chuck's jumps" and number it ^* 
accordingly, • " . . 



^ — ^ Number of spaces 
9 10 -jumped 




-H — > Number of x 
5 Chuck*s jumps 



Ask the following questions; ^ , ' 

• HOW iMAWY SPACES 'WILL CHUCK MOVE JN 3 JUMPS? 
(Lo-pate 3 on the "Chubk's jumps", line' and, look at the 
number directly above itxon the "number of spaces" line. (6) 
This' "illustrates .3 X- 2 =\6-; however, .at this time, 
do hot write -this multiplication sentonc§.) ' 



"•2 



3 



Worksheet 8 
UrrU 17 



Name; \ 



Draw b!uQ jumps to show 3^3 + 3=9. 
Draw red ljumps to show 3x3-9. 





Draw blue lumptj to ilVovv*^ *^ \ - b . 
Drow rod jumps to show 2 x •! -~ 



^r-A ^ — — i- 




Worksheet 9 
Unit 17 



Name 



<-4 — ^ 



I 1 ( ■ ! ■ I 



4-H — I ■ ( > 



a .1 2 *3 -1 S 6 7 , 8 9 10 U 12 13 U 15 IG 

Write an addition equation about thtj steps on this 
number line. 



Can you write a\multiplication equation about these 
steps? 



7\/0 



0; 



-A — ; — ^- 



! 1 I I 1 1 > 



< r ! — I — h . . 

0 I 2 3 4 5 6 7 8 9 10 ri 12 13 14 15 16 

A bug jumped up and came down just where he started. 
He jumped 0. unit spaces! 

Write the multiplication equation telling about this. - 



"HINT: Think about these qujestions . 
How many jumps did the bug make? 
How long was each jump? 



NOTE:^ Worksheet 8 shows 
an Australian ".tree frog. 



After the children have completed the problems on Worksheet 8, 
ask them- what they have discovered about the red and bluef 
markings. (They are, of course, the same.) 



Lesson 3: SHOWING MULTIPLICATION ON FARALLHL -NUMBER J.INES 



Here a parallel number line method of showing, multiplication 
" • is introduced. We will use the jumps of the Kangaroo family 
to develop two parallel number lines of different scales. These 
pairs will be called a 2-scale or a 3-scale or a 4-scale'', etc^ 
It is not intended^ t'hat the students learn the m'eaning of the 
word "parallel" . It is important they learn to read the products 
from thQ number lines^ _ ... 

'Similar parallel scaled number lines are developed in Lesson 4 
- 'ofxUnit 18. ^ ' ' 

MATERIALS 

. - Worksheets ' 10, II and 12 

PROCEDURE ' • ""^^^ ^ 



Draw a number line 6n the chalkboard. Have one of your. 
' students show Chuck Kangaroo's jumps on the number line 
starting at 0. 

Now draw a number line parallel to and beiow the first orTe. 
Label the top line "number of spaces jumped." 'Label the 
bottom line "number of Chuck's jutnps" and number it ^' 
accordingly, • " . - 



I: — ^ Nurfiber of spaces 
9 10 -jumped 

^ Number of x 
5 ' Chuck's jumps 




Ask the following questions: - . 

■ Plow MANY SPACES 'WILL CHUCK MOVEJN 3 JUMPS? 
(Lapate 3 on the "Chufck's jumps", line' and. look at the 
number directly above it\on the "number of spaces" line. (6) 
This "illustrates -3 X. 2 =V; however, .at this time, ■ 
do liot writc this multiplication sentoncg.) 



HOW mm SPACES WIU chuck move in 2 JUMPSr 

. (4) ' . ; • \ 

Erase the arrows showing the. jumps on the top linef.' 
^ HOW MANY SPACES WILL CHUCK MOVE: * ' 
IN I JUMP? (2) > ^ 

* IN d JUMPS? (0) \ . \ ' ' , 
IN 4 JUMPS? (8) 

IN 5* JUMPS? .(10) ' ^ 

Retpeat the above questionsv until you ^re certain the children 
.are finding the answers from the pair of parallel lines. Call 
this pair of lines a "2-scale/^ 

You may sugga-st that one way' to think of this pair of scaled 
number lines is that the upper lijie can be "sliretched" until 
each part is 2 times, long, to-'get -the lower line. 

Repeat this procedure on you^ chalkboard by using Father 
Kangaroo (4-scale), Mother l>angarop^-(3-scale) / and Katie 
Kangaroo (I -scale).. " " • * 

After the at^pve has been. completed, the children should do ^ 
Worksheets 10, II and !2. You -may need to help the chil- 
.dren get started, but entourage them tot work as independently 
as' possible. The starred problem (*) is for enrichment. 
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Lesson 4:^SI^LL MULTIPLICM-ION CHARTS-a. 



* ^ - - V 

The term ''product" is introduced in this lesson. Practice is, 
given in rQcordiqg products on charts. 



IvIA'KRIALS 



PROCEDURE 



- demQnstration number line or. a number line drawn on the 
chalkboard ^ • " 

- number line (O to 2^5) for each chilcf ^ ^ 

> 

- Worksheets l'3 and U"" ■,. 

\ 



Ask a child to^show ,2 steps of 3/Unit spaces'each on the 
chalkboard number line, / Have another child- write the multi- 
plication sentence for this ort the boards (2 x 3 = 6) , c ^ 
Erase the marks showing the moves on the number line, 

Usgfthis procedure with other numljers^^o obtain the following 
tar** V. * O 



2x3 
4 X I 
,4. >c i 
2 X I 



6 

* 

4 s 
12 

'-2 



Introduce the word "product" to the class by using "it in your 
discussion. When one humbef is multipl'ied by another the re- 
sult is the product . 

Explain that the products can be recorded' in a shorter way on 
a mulUPl^cation chart, Dri^w and explain the, following chaff. 
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Use sentences such as , "The product of 4 and I Is found 
where the Vro.w inters^ects the I -column." Trace the row ' 
and column witl- your fingers to 'Bhow the location of the 
product., V . " . 

^ CAN YOU JIND A CHART LIKE THIS 'ONE ON WORKSHEET 13? 
(Yes^, in the upper left corner J 

Have the children fill in the charts on Worksheet 13. They i 
' , shou.'d use their number lines ^nd work as independently as 
possible. After they have complete.d WorksheetM 3, have them 
do Worksheet 14. 



Worksheet 13 
Unit 17 
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Worksheet 14.^ 

Unit 17 ^Nafne'' 



Write a rvjitiplication sentence for each problem. 
Find the product on a chart oh Worksheet 13. 

Tom has a train that is 2 times as long as John's train. 
John's train 'is 3 feet long. " . 
How lon^ is Tom's train? 



Bill has twice as many balls as Tim. 

Tim has 3 balls. . 

How many ball* does Bill have? 



Ann is 4 times as old as Sue. 
Sue is 2 years old. 
How old is Anr^? 



Sally walks \ times>as far to school as Ruth does. 
Ruth walks '3 blocks. 
How far does Sally walk?, 



3 9 



■ J/ 



» V 
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Lesst^n 5: MAKING A MULTIPLICATION CHART USil^G THE NUMBER LIME 

In ,thi^lesson products- from 0 x 0' to 6x6' are found by 
repeated addition on the number line and are "recorded on a 
chart. ^ . . / . 

MATERIALS ' ' ' ' ■ ' * ' ' 

i 

— chalkboard number line either a.demonstrationrrtumber 
line or one^drawn on the .chalkboard , numbered to 36 ' » 

— Worksheets. 15 and 16 • 

— number line^to at least 25 for each child 

t> * * , 

PROCEDURE. . . 

I . Ask a child to show 2 steps of 3 unit spaces each on the chalk- 
board number line. Ask someone to write both .a multiplication 
and an addition sentence on the chalkboard describing the steps - 
on the number line. (3 + 3 = 6 and 2x3 = 6). 

Ask another child to show 3 steps^of 3 unit spaces each. 
Have theSe equatibns written directly" below the first equa- 
tions . . - ^ • ' " * 



3+3+3=9 



and .3x3 = '9' 



THIS TIME WE WILL TAKE JU§T ONE STEP OF 3 UNIT . 
SPACES. ^CAN SOMEONE. SHOW THIS ON THE NUMBER 
, LINE AND WRITE THE EQUATIONS ABOVE THE EQUATIONS 
ALREADY WRITTEN ? (3 = 3 and 1x^3 =-3) 

r 

< NOW CAN SOMEONE GIJESS HOW TO WRITE A MULTI- 
PLICATION EQUATION'WHEN NO 3-STEPS ARE TAKEN? 
(0 X 3---= 0) " , . . 

' -WRITE THE EQUATION ABOVE THE MULTIPLICA-^ION 
EQUATION FOR 1x3. I 
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The chalkboard chart should now look like this: < • 

■ ■ 0x3 = 0^ 

3 = 3 ■ ^ 1x3 = 3- 

. 3+3=6 ■ ' . 2x3=6 

3 + 3 + 3, = 9 . ^ 3.x 3 = 9 

This chart could have been constructed by starting at 
0x3 = 0, «'but it.wiir.be less confusing for the children 
.to start with the more obvious 2x3 = 6, Continue the 
chart to 6x3 ="I8, It will look like this: 



3 = ■ 3 
3 + 3 = 6 
3 + 3 + 3 ^= 9 

3+3+3 + 3= 12 

3+3+3+3 + 3 = 15 

3 +.3+3+3+3 + 3= IS- 

Have a child read the column of products from the chalk- 
aboard chart. Elicit the resp.onse that when the child reads 
these-products in order he is counting by threes. It .is 
useful to mark the. products on -the number line. Bring out 
the fact that each product can be" obtained by adding 3 to 
the preceding product. - * . ' 

Point out to your class that the products fe'an be recorded in'^a 
shorter way on a multiplication chart such as the one on Work- 
sheet 15. Help the children complete the column corresponding 
tg multiplication of the numbers. 0 through 6 times 3. 

. V" 

In a manner similar to that above have the following chart made 
on the chalkboard-. 

0 X 6 = ■ 0 ' 
6^6^ . ljc6=-6, 
6 + 6 1 2 „2 X 6 = I 2 

-^6+6 Hj^e = ''IB 3x6 = 18 ' 

— 6 + 6 + 6 + 6 °= 24 • 4 X 6 = 24 

6+6 + 6+6 + 6 = 30 5 x 6 = 30. 

6+6+6+6+6 + 6 = 36 -.6x6 = 36 




The children should follow the board work on their own num- 
ber lines, until the products .become greater than the numbers 

' shown on the number lines. The products should be recorded 

, . on Worksheet 15* . ^ 

3. The children should now complete Worksheet 1 5, They may^ 
use the completed Worksheet 13 oj fheir. individual number 
lines. • 

4. l/ell the children that bepause it is easier to find numbers 
• when they are in. counting order, multiplication charts are 

usually made like the one on Worksheet 16. Have the chil-_ ^ 
dren cut out the* columns from the chart on Worksheet 15 and 
paste them over the corresponding columir on Worksheet I 6. 
(If you wish, you may have the rows simply re=^copied in ^ ** 
ordeL) Now, both rows and columns of the multiplication- 
chart should be in order of increasing integers. ' ^ 

Do not require the students to memorize the multiplication 
facts. Let them refer to this chart whenever it is necessary, 
to find a product. The patterns in the chart will be discussed 
later. How,ever/a chiW whp notices some of them now should 
be encouraged in his observations. 

NOTE: Have the children save Worksheet 1^ for use in future lessons. 
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Worksheet 15 
Unit 17 
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Worksheet 16 
Unit 17 
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SECTION 2 



ARRAYS-AND MUtTIPLICATION ^ 



'In this "section the children find products by counting objects 
in arrays/ It is shown that this rnethod is very closely re- . 
lated to using repeated jumps on a number line\ and of course 
that It gives the same results, . 



Lesson 6:^ M'ULTIPLIGATION' USING arrays: ' ^ . , 

In this lesson products av^ found by counting the objects in^^ 
rectangular arrays.^ This is shown to be the same as Joining 
equivaftent.sets oi^^unit spaces on*a number.line. 

MATERIALS ' // ^ 

— . demonstration number line 

— 20 counters to place on the number line (put sticky putty 
or pieces of masking tape, on paper counters) 

- Worksheets 17 and 18 •• • ' 
PROCEDURE ■ 

Put 4 counters on the ^esk of each of 5 children, • 

HOW MANY CHILDREN HAVE COUNTERS? (5) - ' 

• HOW MANY counters" DOES EACH ONE HAVE? (4) 

HOW CAN WE FIND OUT HOW MANY COUNTERS THERE ARE 
' ^ ^ ALTOGETHER? (Count oradd. If a%hild says multiply 

-•5'x. 4, change the ques-tion to "Can you. show this on the 
number line?") 

' '-^ i 

Have each of the 5' children in turn' place his counters on th^ 
number line. In discussion bring put the following facts: We 
joined 5 sets of 4 ^counters each and found we had 20 counters. 
The addition equation ior this is 4+4+4 + 4 + 4 = 20/ The 
multiplication equation Is 5x4 = 20. (You can think of this- 
equation as saying that 5 times we had 4 objects'",) Each counter 
corresponded to a unit space on the number line, so we also 
- joined 5 sets'of 4 spaces each. 

Have each of the 5 .children pick up his 4 counters. This time 
have each put'down his counters as one row of a 5x4 array: 

> * 

O O 0- O 

^ ' O O 0 o ' ^ 

O O 0 o 

O O 0 o 

. O O 0 o ^ 



Explain-to the class that this is a "neat/ easy way to=^show • 
5 sets of 4 counters each. The-arrangejment has 5 horizontal 
rows and 4 vertical columns, /ft is called a rectangular an-ay. 
The total number of counters in the array is 5 x 4 = 20. 

Repeat the above procedure 'with other small integers, if -you • 
wish, and then proceed with Worksheets 17 and 18. ' 



Worksheet \1 

Unit J 7 Mamc , 

Fill'm the boxes. 



.aoo 
ooo 
ooo 



Number of rows 3 
Morpbers in each ro-.v ^ 
Msmbers m the array * <^ 



Multiplication 
eqqation 



OD ODO 
.0 □ .0 □ O 

□ ODOO 

□ OOD O 



Number of rows 
Merr.bors in each row 
Mambers m the. array 



5' 



Multiplication 
equation 



■ AA 



Number of rows 
Members in each rdw 
»Membors in the array 



Multiplication 
equation 



Worksheet 18 ' 

Unit 17 Name . 

Fill nn the boxes . 
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ooooo 



Number of lows ^ 
Members in each row ^ 
Multiplication equation 



ooo 

OOO 
OOO 
OOO ^ 
■■•OOO ' 

NuJnber of rows 
Members in each row 



s 



Multiplication equation 



Finish numberintj the arrays and finish the equations. 
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1x3= /Jl^ 
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Lesson 7: MAKING ARRAYS 



* More practice is given here in making arrays to illustrate 
products • 

■ MATERIALS ' . . . , 

individual pegboards with pegs , or 25 counters per child 

- flannel board with sets- qf objects (optional) 

- Worksheets 19 and 20- 



PROCEDURE 



The problems on Worksheet 19 can be solved by making ap- 
propriate arrays and counting, the-^mem'bers • Suggest that the 
class make the arrays on a pegboard or>with counters. You 
may wish to have volunteers show their arrays on a flannxal 
board . Perhaps s,ome children wo^ld like to make up more 
.entries for the parade. 



The terms "row" and ^ 
"Column" Inay need to 
be reviewed . Some- ^ 
time.s we use the phrase 
"number in each row" 
in plape of the equiva- 
lent "number pf colurhns* 

The game on the, next 
page may be played after 
Worksheet^ I 9 has been 
completed. 



Workshoot 19 
Una 17 



Name 



Write a multiplication equation (or each problem.^ 



A band loads a oarade. 
Thf^re arc >. rows of players m the band. * 
There arc 5 columns of playei*s \r\ tho band 
How many players are m the band? 



Some scouts carry flags mtho f^arade. 
There are 2 rows of acouts. 
Th*''re are I columns of scouts. 
How many sco.uts arc there ^ ^ 




Next are some men on horsea. 
Thor*^ ar<* > rows of hors^es . 
There are 3 columns of hors^^s. 
How n any hors^^s are there^ 

6" ^ 3 ^ fS' 
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Ar ray Canae 



This game is described for an individual pi ay erX However,, it^, 
may be played by partners^or teams. .The game mdv also be 
varied by using pegs and pegboards in place of tiles^\ 

A player takes § number of squSrq tiles — the number is deter- 
mined by choice, by drawing a slip of numbered paper, or by 
taking a handful of tilea. He makes as many different rectangu- 
lar arrays as. he can from the tiles, but'-he must use every tile 
pach time. The results are recorded on Worksheet' 20, or on a - 
similar record sheet.- For examRle, from 15 tiles, a player ^ , 
could make arrays of; 1x15', 3 x^5>* 5x3, and 15 x l<. 

The players should soon see, that the arrays occur in pairs 
"such as 2x3 and 3x2, 'They should also discover that * 
many moce rectangular arrays can be m-ade from certain num- 
bers of tiles thanirom others. For example, eight differ.ent 
arrays can he made from 24 tiles antl'only two. arrays can 
be made from 23 til^s."" . ' " ' * 



/ 



20 



roclanquUu arrays from 



r 



rootan<?uiar arrays from 



tiles 



I n\aiio 



I ro.-tanqijlar arrays from 



r 



Th^> arrays wero: 



llics . 



The players may devise their 
own. scoring rules. One poB- 
sible way to score is to giv.e 
one point for each array and to 
total the points for five trials . . 
The winner is the one with the * 
greatest score.' 



3,3 
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Lesson 8: COMMUTATIVITY OF MULTIPLICATION ^ ' ^ 

In thiB lesson the commutative (or order) principle of multipli- 
cation's' presented. This principle states that the factors^ 
may be taken in either order; for example, 3 x^4 =- 4x3. 
The children should understai^d and use the commutative prin- 
ciple, but they need-not use the term. 

MATERIALS. ' - ' • ' ' 



— 2 flannel boards or 2 bdards, pieces of'cardboard , 
or magazines ^ , . ^ ^ 

— 24 shapes for the boards — preferably fish (there is 
a pattern at the bacik of this manual). 

— Worksheet 21 . - ' , . 




PROCEDURE 



.Place two flanrl^l boards before the cl^ss . (Or place two 
boards, pieces of\cardboard or magazines on a table.) Have 
available 24 simplKfish shapes. Read or tell the following 
to the children: 



'■Seven children, on a picnic with their parents, de- 
cided "to go fishing. The 3 boys went in one boat 



and the 4 giris in another boat. When they came in . 
• for lunch; the boys shoUted Xo the girls/ "We have 
.^'more fish than you do* Each of U's caught 4 fish." 
. The girls called,^ "You do not.- Each of us caught 
3 fish, and there are more of us." Who was right?' ' 

Place the 4 fish for one boy in a row on one flannel board 
(dr^on one of thd boards or magazines) saying that you are 
going to make a picture of the number of fish x:aught by the 
boys ; Place under this row the rows of fish for the other 
two boys; producing a rectangular array. 



r • • • 

• t • • 

# # • • 



Ask a child to^ count the total number of fish and write the 
corresponding multiplication equation on the blackboard. 
(3 X 4 == 12, not 4 X 3 = 12) • , ^ ' ^ 

Similarly on the either flannel board (or board or magazine) 
make a rectangular array showing the girls' fish. 



• • • 

• • • 

• • • 



Again have a child count the total number offish and write th 
corresponding multiplication equation. (This time, 4x3 = 

Someone should by now have volunteered the information that 
the boys and girls caught the same number of fish. If not, 
bring this out, and then ask if,4:ho arrays for the boys and 
girls look alike. A child will probably suggest rotating one 
array to produce the other array. Actually rotate one of the 



flannel jDoards to show this. It does not matter whether we 
have 3' rows of 4 fish or 4 rows of .3 fish; the total is the same 
3x4 = 4x3. . • > . , ^ ^ . . . * 



The children should now be ready for Worksheet 21 where more 
examples of the commutativity of multiplication are given • 



' Worksheet Z\ . « 

' Unit 17 Name 


Finish numbering the arrays* 
Finish the equations. 


0 .© (D 

' * 2 3 = (2> - 
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Lesson 9:- MAKirJG A MULTIPLICATION CHART USING ARRAYS ' 

In this lesson, as in Lesson 5L^ a.rnultiplication cHart is made 
-up to 6 X 6. This time the' products are found by using"*arrays . 
This method differs" from,, but is 'qlosely related to, the method 
using repeated addition on the number line.' the ch.arts will' be 
seen to be identical. . 

MATERIALS ' " ' ' . ' 

i ;.. - Worksheets 22, 23-, 24 and 25 
PROCEDURE ; - . ' " ' { 

Tell the class that' they will make another multiplication chart 
by counting the number of members in arrays. A^s.an example, 
ask a child to draw and count a 3 x 5 array. .1 



:'er|c 



O O'O O O ' ^'^ 

O 0 o'o o ■ - 
O 0 o o o ■ \ ^ 



0 



•1 



All the children should enter the product 15 in the box .where 
the 3rrow and the 5-columri inters^:ict on Worksheet 25. 



Ask if they should.draw a 5 x 3 » array to find the product 
5x3. If the answer is no, agree -and point out that. only half 
of thfe products in the chart need to be found because the othler 
half just-have the order of the. factors reversed. (Note that 
this is the first use of the term "faqtor." Introduce it casually 
by repeated exampr^.): If the answer above is .yes, agree that, 
this would give the product 5x3, but ask if .there is an' easier 
way. This should bring a suggestion to chahg^ the order oi the] 
factors. Someone may also'correctiy sugg'est viewing the 3x5 
^rray from' the side. Have the children enter the product IS in 
the box where tfi^-row and 3-column intersect'. ./ - • 

Now. tell the cla?s that you know another -short cut "for finding 
the products. * (This "short cut" is primarily introduced to give 
practice in recognizing relations among numbers J Instead of 
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drawing and[ then counting arrays we 
can number the members as we go along* 

Have each child complete numbering* 
the" top row of the first array on Work- 
' sheet 22. This numbering sljjows- that 
'I X 4 = 4.; Have him write this equa- 
tion. beside the array/ 

Cpntinue by having each child number ^ 
the next TpWof founboxes and write 
the appropriate equation. Continue 
' building up the array until it has six 
rows and 24 jDoxes. • X 
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Discuss this array^in cla;ss. One facVthat shpuld be brought^ 
out^is that each product can be obtained by adding 4 to the 
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preceding one, helice re^ading the products in order is counting 
by fours . 

. ' • . . ' ... . 

•Enter the products in the chart on Worksheet 25 in the 4-column. 
Also complete the 4-rcSw by'using'the comjriutative principle. 
(The children will not'u^e the word, just the idea.). , 

'Have the children complete Worksh^eTs 22, 23, 24 and 25. For 
products where one factor is zero, explain that, for ejcample, . 
0x4 can be thought of as the number of members in an array 
of zero rowsjDf 4 each, whicli contains no members.. Similarly, 
one can''think of 5x0 as the number of members in an array of 
5 rows each corltaining zero members. 

/ ' ^ ^ 

/When the chart'on' Worksheet 25 is completed, have the. children 
compare it wiih Worksheetj^l 6, If no errors have been made the 
charts will be identical. Although the mechanics of obtaining 
the charts are quite different, the underlying cdncept in both 



Worksheet 24 
Unit 17 



Nome 



1 




3 


4 


s 




7 




f 




// 




f3 




15' 


16 


/7 




19 




^/ 




23 




2S 




27 


28 






3f 
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3S 


3G 



1x6= 6 

Xx6 = .^0 
^X6 = ^ 



^ ix I ^ jT 

^x'l =' 

I = 

s 

v£x I = 

^ X I = h 

I 



/ 



Worksheet ,25 

Umt 17 ' Name. 



X 


0 

i 


r 
1 


2 


3 


4 


s • 


6 


0 


o • 
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methods is the use of repeated addition to obtain produQts of 
certain positive integers. This fact should be discussed with 
your class to the extent you judge worthwhile. 

Have each child save his copy of Worksheet 16 or Worksheet 
25 for future use. 

Clap Game 

This game may ba played during or after Lesson 9, Ask the chil- 
dren to count aloud and clap on the multiple^ of three (for exam- 
ple). TheV would say, **Oifie; two, three (clap) , four, five six 
(clap) ; " etc. 

Buzz Game . " ' * , . 

This is a more difficult version of the above. Ask the children 
to count aloud; saying "Buzz*' instead of the multiples of three 
(for example) . They would say, "Ohe, -two, buzz, four, five, 
buzz, " etc. 
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Lesson 10:- AREAS OF RECTANGLES WITH INTEGRAL LENGTHS 

o » , * 

/ 

- The concept of area has been developed in kindergarten and 
first grade units. Here we use the number of square units 
included in a rectangle with sides, of integral length as a mean- 
sure of the area "included in the rectangle. We do not develop 
the rule, area equals length times width. 

This lesson, uses the idea of a floor plan. The childreri-^will 
be familiar with this idea from their lessons in Scaling and 
Representation . ' ' ' 



iVIATE RIALS 



-7 for each child — 



- about 20 squares ((S.g. , unit Minnebarsy square blocks, 
■ square counters, tiles ) 

- Minnebars . • 

- Worksheets 26, 27, 28*and '29 

PROCEDURE 



Read or tell the following to the children: 

The men in the Australian machine testing^camp were 
constructing a temporary building; They planned to 
mako the floor of square pieces of plyw\)od and they 
wanted to know how many plywood squar^ they would 
need. Bill measured the floor. He found that exactly 
3 squares fit across the end of the floor. and exactly 4 
squares' fit along the side of the floor. A small-scale 
floor plan showing this would look like this: ' ' 



(Sketch on board. ) 



ERIC \ ■ \ . ^ 



Ask^^^Bach child to use his squares to^make a plan of the 
floor showing how the plywood squares would cover it. 



Flow lyl ANY ROWS ARE THERE? (3) 

HOW MANY SQUARES ARE IN EACH ROW"? (4) 

HOW MANY SQUARES ARE THERE ALTOGETHER? (12)' 

WRITE A MULTIPLICAtew EQUATION THAT TELLS 
THE NUMBER OF SQUARi;S, (3 x 4 = I 2) , ^ 

Tell the class, that the number\:>f squares is a measure of the 
area of the floor." 

Repeat the above activity with other counting -numbers , if you 
wish, before going on to the worksheets. - Suggast that the 
-children check their answers on Worksheet 26 by fitting /Minne- 
bars onto the diagrams and counting the unit squares. 
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Worksheet 26 
ynit {7 



Name 



Number of rows ' 
Number of .columns 
This is a 3 X jT rectangle 
The area is squares. 



Number of rows ^ . 

Number of columns ^ 

^^^s IS a ^ X ^ rectangle. 

The area is squares. 



Number of rows 
Number of columns ^ « 
This IS a #2^ X 6 rectangle. 
The area is squares. 



Worksheet 27 

Unit 17 ' Name. 



Place Minnebars inside the rectangle to find" the area. 
Write a multiplication sentence about tbe area.' 



I 



I 



ill, 
— \ « - » I ■ 



Jx /f . 



Jill 
-t — \— 4- -4 ■ 

! ' i-J- 



Workshe'ct 2<5 
Urat V 



Namo. 



San^y wam^i to tik' the floor of hor playhouse. 

• Sho plact^d tiles alo^g 2 sides of the floor. 

• You shdw tho tiles by placing Minnebars on the 
picture of the floor. 



How many ules wiU she -need for the whole floor^ 
Write a multiphcation sentence tolling the number I , \ 
of tiles. 



3 --^ '/e 



\. A border of a flower garden is made of square "blocks. 
Here is a scaled-down picture. 







1 . 




Ft 



















Tho ^rea of the border is square blocks. 

Tho area of the garden is ^* ^ square blocks. 



Worksheet 29 

Unit 17 Name 



Biliy had a 4x2 rectangular array of blocks. Fred 
had one that was 4x3.' George had one that was 
4x5.- 



Bil!y*s 



Fredas 



George's 



How many blocks did Billy have? 
How many blacks did Fred have? I J 
How many blocks did George have? 



If Frfed and Billy put their blocks together, would they 
have more blocks than George"?-., 



SECTION 3 



COMPA^RING ADDITION AND MULTIPLICATION 



Addition and multiplication are twd different mathematical 
operations. This may be difficult forihe children to see^ 
until they are able to find products by an algorithm that does 
not directly involve repeated addition.. However, this section* 
giv^s the children a start toward understanding the concept 
by comparing the results of adding and multiplying the whole 
numbers from 0 to 6^ 



Lesson II: MAKING^AN AD DITION CHART 

N 

In this lesson the children are asked to complete a 6x6* 
addition chart. This chart will be used in_the-next i<3.sson.. 
Making the chart will also provide a review of ways of find- 
ing sums. 



MATERIALS 



Worksheet 3,0 

addition aids' such as number lines , counters , and addition 
slide Fules 



PROCEDURE 



Have each. child eom]Diete Worksheet 30, which is an addition 
chart with sums from 0 + 0 to 6+6. there will probably he 
children whojill in the chart by memory or by a simple count- 
ing procedure. However, .it is expected that there will be 
other children who will need to use aids such -as number lines, 
counters, and addition slide rules. Discuss with tftem the 
id^a that only half of the sums need to be determined and the 
other half can be recorded by using the commutative principle. 
(However, don't use the word with the ^cjiildren) . For example, 
after determining that 5+6 = II, one' immediately knows' 
that 6 + 5=11. 



Do not require the 
class to memorize 
this chart. The ob- 
jective here is to 
have the chart cor- 
rectly completed so 
that it can be us.ed 
in the next lesson. 



Worksheet 30 
Onit 17 Name. 



4- 


! 0 
i 


i4 


2 


' 3 




5 


1 

6* 


0 


1 o 


/ 




3 




s 


G 


I 


; / 

1 — 




3 


i 




G 


7 


2 


! 


3 






6 


7 


3 


3 


3 








7 


? 


? 


A 




6" 


h 


7 


8 


9 


/o 


5 


b 




7- 




9 


/o 


/'( 


.6 


6 


7 


8 


y 


/O 


// 


12 



U ,1 



Lesson 12:" COMPARING ADDITION AND MULTI^.LICATION 



A comparison of a iftultipUcation chart and an addition chart 
is . made in this lesson. , . ' 

MATERIALS * ' . • * ^ 

— completed, copies of. Worksheet 30 and Worksheet 16 or 25 

PROCEDURE- • . V ' 

I . Each child should have on his desk an addition and a multipli- 
cation chart. Ask questions such as these: " 
. • " « ■ . - ■» • 

DOES IT MATTER WHETHER YOU USE WQRKSHEET. 16 OR 25 
tOR YOUR MULTIPLICATION CHART? (No, we Saw they are 
• ' ^ , the same.')'. , ^ ■ ' ' 

■ ARE THE NUMBERS ON THE TWO CHARTS ON YOUR DESK THE 
SAME? , (No.) - ■ 

• WHAT IS THE NUMBER IN THE.2-ROW AND 4-COLUMN IN 
YOUR ADDITION CHART? (6) 

WHAT IS ANOTHER NAME FOR IT? ^(2 + 4) 

WILL SOMEONE .WRITE THE ADDITION EQUATION ON THE . 
BOARd? (2 + 4 = 6 or 6. = 2 + 4) .■ 

WHAT IS THE.,NUMBER IN THE 2-ROW"and 4 -COLUMN IN 
YOUR iylULTIPLICATION CHART? (8) - ■ ' 

WHAT IS ANOTHER NAME FOR IT? .(2 x 4) • . 

WILL SOMEOI^E WRITE THE MULTIPLICATION EQUATION ON 
^ ■ THE BOARD? (2x4 = 8 or 8 = 2x4)/,' '.. 

Point out the different symbols used for the two operations and 
the differj^nt results of the operations. If you wish, lepeat 'the 
questions with other numbers. . 

. ' ' > ^ \ 



2. Have the children look for patterns in the charts. They should 
notice- some of the follbwing patterns,, although they may not 
describe them in these words T They may notice other patterns 
also. . ■ < ' . , * 

Each' chart is symmetric about the "diagonal that goes from the. 
upper left to the lower right because both operations are comr 
, mutative. In the multiplication- chart the rows and columns 
involve skip counting"; for example, the 3-column reads 0, 
3, 6, 9, 12, 15,. 18 where each term is found by adding 3 
to the preceding term. The 'terms in a row or column in the 
addition chart are in counting order; "for example, the 3-.column 
reads 3, 4, 5,' 6, 7, '.8, 9. The ascending diagonals on the 
addition chart have identical terms', the descending diagonals' are 
either odd or even numbers in order. 
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JIMMY'S 



FAVORITfi COOKIES 



■ Jimmy came runni](ic:fiSthe from school, and rushed into the 
house. "^yIo.ther, Mother !|" he-.called. "Mother,- where are you?" ' 

" • > • . 1 " . ■ . . ' ;■ 

"Hjere I am;^Jimmy// his mother'called horn the kitchen; 
"What dp you want, to tell' m«.?" 



Jimmy ran into th0 kit<:hen. "".Mother, some of the boys in my 

• ■..-'/. 



(c) Use a 5-scale to show -4 x 5 = 20. 

".' ■ ■ ■ *. 

- (d) AtJd the number of b.ooks directly as 5 + 5 .+ -5 + 5 = 20 
pr 4 X 5 = 20. . ' . 

Some children^ immediately on reading the problem, say ot>-^^ 
write 4x5 .20, Naturally this is very good^bura^sTthem 
to illustrate the solution with a diagram Jthirffme and a few 
other times* 

Neither the numberUnesrnor ttie arrays nfeed to be precisely 
dravyn -with rulers • ^ 



Worksheet 31 
Unit 17 V 



Name 



A bookshelf has 4 shelves. 
There are 5 books on each shelf • 
How many books are there? 



^ary has, a garden with one row of beans 
10 row of peas , and one row of com. 

There are 6 plants in each ro,w» . ^ ' 

How inany plants does she have? 





3« John^s room has atwmdow with small panes. 
There are 4 rows of 3 panes each. 
,How many panes ake there? 





Worksheet 32 

Una 17 Name 



I . Bill measured the length of the table with a 
6 inch ruler. 

He found the table was as long as 4 ruler lengths. 
^ , How many inches long wcs. the table? 



2» -Jane poured 3 pans of milk into a large bowl. 
Each pan contained 2 cups of milk. 
Hovy many cups of. milk were in the bowl? 

Three cats each had 4 kittens. 
How many kittens were there altogether? 




Worksheets 33 and 34 • • . . " - ' ^ ■ 

* " Some of th^ problems" on these worksheets are answered by 

^ an addition equatidri and>some by a multiplication or repeated 
addition equation* If a/?hild correctly uses a repeated ad- 
ditiori equation, approve it, but ask if he can also write the' \^ 
corresponding multiplication equatib.n. Deciding which opefa- 
^ tion to use may be (difficult for some children, but it, is basic" 
to the understanding of the operations J ^ , . , ' 



WbrV;sheet 33 




I, A*s tore has 4 rodbicycies anu 3 b!u»^ bicycles. 
How rany n>d anJ blue Mcyclos Jo^^s it Kav«-* > 



The ^toVe'has 3 bicycle rac?*s* 



\ 



How many biqyc!e3 .can the rac^s hQld'' 

3 X :f ^'/-Z. 



,3* A truck brings 'S new recfbicyCTes or\d 3 now 
qroen bicycles to the store^. 

* How-many now bicy.cles^does U'bring? 



I , y toys each r.o n utt'n^ . 
, riov; r;any^r;Ui»|rs ,io they hciw aUo'iethor"* 



2. Toir, hc^s h' toy cCits* 



How miny d^ Torc* and Bill have"to<;other"^ 




3. Puzzie problx^m :' If it takes two ir inutcs to make 
. oQch <?«Jt, hi^w lono wiU it take to-^t-ul ^ «o-^ool 
•"l polo into ^jj) equal pieces'* 



Mr- 



^^HPSOME FRACTIONS ' ' ^ 

^ — : 1 — ^ ♦ . : 

/ . ^ ^ ' ' / . • ' . • . 

Thi^ section presfi^nts some simple. fractions. Children have'. 
^ practical use^for fractions^ at this age. ' In addition, fractions 
*"provide a i)ackgroundfor the development^f divisipri'in later : 

units. " 

... ^ 

The^ children establish familiarity with fractions both by divid- 
ing a set into equivalent ^subsets: and by finding fractional parta 

^ t)f geometric .figures. -For example, they will find - of 12 by 

dividing a set of 1 2 members into three subsets of 4 members- 

• <)ach. In another exarmple they will find' of the area of a rec- 

• ■ • . . ■ ' 3 .. ... 

tangular shape by folding the shape- into three equal parts. 
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Lesson UV SON?E SIMPLE FRACTIONS - • \' 

This^lessomintroduc.es simple fractions /such as one-half/ 
one-tftird,,and one-fourth, by considering the separation oi 
a set into a number o|^-subsets containing the same number 
of members ^ that is, into equivalent subsets. For example, 
If there are three equivalent subsets, each is one-third of 
the original set\ and we saV .that the number of elertents in 
each subset is qi6-third#pf the number in the original.. 

The (Children should be encour^tged to develop their own 
Methods for breaking a set into ejqu^valent subsets 

MATERI^LS^ . 

— . a flannel4joard wit^h 24 objects representing cookies 
counters (bp tiohal) , * . ^ • . 
Worksheets. 35, 36, W, 38 and 39 . . ^ 

PROCEDURE , . ' \ ' ^ 

, Begin by reading the story "Jimmy's Favorite .Cookies, \ 
" pausing for class participation as indicated • The varioi^s 
divisions of 12 may be indicated with flannel* bqarcl items , 
. or with counters , or perhaps with drawings on the chalk-- 
boatd. It is"jecommended that ypu always write a, fraction 
« with^ horizontal line rather than,.With'*a slanted'line, ejg. 

rather than 1/2,' because the form i^with-the horfzon^tai 



2 .^y. 

lin^is easier fpr children to read and write. 



JIMMY'S 



FAVORITE CO,^KIES " 



• Jimmy came runni^i§:':Ji:6ftie from school, and rushed into the 
house. "Mother, Mother! [' he.called. " Mother, -where are you?" 



"Hjere I am> ^Jimmy,'/ his mother" called from the kitchen; ' ^ 
"What do you want.to tel/irp?" 

•■ ■ ■ 7 " 

Jimmy ran into the kit<:hen. ".Mother, some of the boys in my 
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room are going on a hike this afternoon, ri^ht. away .was wdnder- 
ing if I could ta);^'^ along- something to eat, We*re supposed to meet 
in front o^_OJu/-house, at '3 o'clock . '* 

Jiri^my*s mother thought for a minute, "I ,don't know What I 
jcould g^e you, I haven't been to a store for almost a week." 

^h^t about apples?" suggested Jimmy, 

iRo, you ate our last apple yesterday," Her face brightened, 
f ^ ' 

"Ohv iyes, I know just the thing." She reached up to a high shelf, 

'and brought put a white paper bag.^ "Mrs, Brown stopped in this 

j t - ' - " 

morning, and left us a dozen peanut buttei" cookies. Now / I don*t 

want you to, be eatiug all of these before siippef, but ^u can taice 

them on one condition . " 

/ "What is that condition*?" asked Jimmy, a little uneasily. 

"You must divide these twelve codkies evenly among the boys 
,ivho go on the hike,", said Jimmy's mother, 

I '^You had me worried," Jimmy replied. "That isn't such a 

bad condition. I promise that I will divide the. cookies ever^i^^ 

among all the boys who come on the hike. I was expecting some- 
- : I \ ♦ ■ 

thing much worse, like havrng to- weed the garden, or scrub the\ 

porch. " / ^ . , \ > ' , « ' 1 / 

■( 

Jimmy's mother laughed. "No, 'I wbn't ^ke advantage of 
yoj/lr wild craving for peanut butter cookies. Novvx^^'s just aboi![t 
Zlo'cToGk-^ — -Y&u*d better get out in front, and meet theNDther boys, 
ere ^^re the cookies, sure to b,e home |Def ore. suppertuT^e and 
ave a>good hilcFP 

"Goodbye, Mother, ;aad thank you," Ji.mmy called, as he w^suit 
out the door. 
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, Jimmy waited in- the front yarcf! -..He was looking forward to. ' 

the hike, but' right ijiow he was'thinkinc about the peanut butter' cdokies 
.in the bag hp was holding. He' was getting hungrier and hungrier just 
thmkinti about them., Occds.ionally a delicious smell of peanut Iputter 
" cookies would find its way out of the, bag and float upward, to his\ 
nose. »Most mouth-watering of all smells! ■ • • . ■ 

At five minutes afte- throe/ none of the .boys in his" ycho61room 
had arrived; Jlnimy v/as somewhat disappointed, ^nd even impatient.; 
But ho. had another thought . "If no one shows_ up for this "hike ,.'1 will 
Ji-i'^< ill twr-lv-c^ of the poMnut buttor cookies fof .-Tiysolf." ' " 

Ba4 fit SIX minutes-.aftor three, before Jimmy had had too muclr-— 

■-lanc" to think about eating a,ll twelve of the cookies", his friend ' 

Psui arnvf:,:!, all ready for a good hike, fimmy greeted Paul, bui. x.e 

-wM- ,ii',o t!unkin<.;.. "Wc'Jl have to divideithe twelve cookies evenly ■ 

;r' ) f .v- . .^naros.- P-3ui and I will each got;one-half' of the -cookies-.' ^ 

i';-KU r-.o ^ns wo v/ilr each get — r-" i .. ' , ,i 

• - ■ . • . ■ , ■'>.■'• 

» = OVV COOKfCS VvqLL CACII BO'^ get? ' (sl>J. - If a-'sot ■ - •■ 

'f- iJ thinqs. !.-, dr/Kkd evenly I'nto two subsets, each sub^ 
• ♦. Ailt contain >- things. We .<?ay a subset of 6 things " •' 

i:- K''^-,u.Uf of n sct\pf 12 things, anei we also say 6 is 

jir.r.y was thinking thnt\e could /eallV fill up pretty well with 
'>i\ prdni:t uuftor cookH^^s.^and hcKwas glad t6 have Paul's compaMy 
Ml th-r-' h-i.K.-. i^ut at that moment theirsfriond John came into the yard. ■ 

.oh,'' thouqht Jimmy; "Now wcHni,avG to- divide the " . 
rv.okios o/eniy into throe shares. That- meansHjiat Paul and John 
^vi I will each ort ono-third. We will cach.g^t -^^^ 
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,cHOW MANY COOKIES WILL EACH BOY GET NOW? (Fbur. 
Stress the fact th^t if a set is divided evenly into three 
subsets , each subset represents one-third of the total, 

and 4 is ^ of . 12 J 

Before Jimmy could become completely used to the idea of 
having only four cookies , Henry came into the yard, jimmy tried to 
hide his disappointment. He tried to. act happy to see Henry arrive* 
But he' was thinking, "Now, we41 have to divide the cookies evenly , 
into^ four shares. We will each get one-fourth of the cookies • That 
means we'll each have — • ^ ' . ' 

(— of 12. is 3. Develop a discussion similar to the 
previous one •) 

Jimmy loved peanut butter cookies, but he was also a good 
sport, and he'was able to enjoy the boys gathered in his yeird, even 
though he would now get only three. cookies. And just then the twin 
brothers, Ed and Ned, came running up to .the group, Jimmy thought 
to himself* "Now there are six of us. . That is all who said they could 
■ come. That means weUl each,get one-sixth of the cookies. And one- 
sixth of twelve is — A" ' • . 

' (-7 of 12 is 2» Develop a discussion similar to the 

' 6 > 

previous oneO 

\ 

By now ii- was quite clear to Jimmy that he would get no more 
than two of the cookies he was carrying but he made a big effort, 
and smiled as he greeted Ed and Ned. 

Just as the boys were leaving'the yard to begin their hike, 
Jimmy noticed that Ed and Ned were each carrying a white bag. 
"What do you have there?" he asked. 
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.Ed and Ned answered togetHfr, 'LOur mother gave" us each 
six peanu^butter co6kies/tb" bring al9ng. But we have to divide 
th,em evenly among all the boys on the hike. "; 

MOW. HOVV.lvIANY COOKIES WILL EACH BOY GET? ' 
(Four. of 24 4s 4 J 



r 



Have the children do Worksheets 35, 36, 37, .38 and 39. 



Worksheet 35 

Unit 17 N'ame 




Here arc 10 trees . 
The trees are divided into 
There ar^ 



subsets. 



in each subset. 



1 



IS 2 '0. 




Here are 



triangles. 

The triangles are divided Into 3 subsets 
There are 



6 



jn.each subset 



is I of 18. 




Worksheet 36 

Unit 17 Name 



Here are cookies 



2 boys will share them. 
Each will get ^ of 6. 



is \ of 6. 



Jane had 



tulips. 



She jjlanted them in 3 rows. 
Each row Has y of 12. . 



is - of 12. 
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Worksheet 37 

Unit 17 . rcaro 



, * ore jfo 




1 \' w cur . ' ; \ i vi - i t h c k it t en^ in t c 
t wo iUbs-jt^ M the s.i^^e nuK^bec, 



Cich ot the two -^uOh^t^^ hai 



of ILJ IS 



Nittea'"^. 




Here 4re 



-7 of ^2 i-^ 
4 



1 ^ ^ ' r 

Worksheet 38 „ * ^ ^ \ 




■ ®oooo 

Color T of this set. 
\ of S 'IS ^LJ: 

t • 


: V 

m m I 
® m c 

Color 7. oi/t 
• ' of <4 /s 


]■•□' 

]•□ 

A- 


bo ooo: 
. 00.0:00* 

OQO.OO. 

' "Color ';^''0f this sot/ 
7 of 20 13 


^ ■# a ■ 

-6 , 

* Co/or "7 of th»3 i;ot, 

'/ , ' ^ 
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Worksheet 39 

Unit I7j Namo___l.j — . : 




■ 0 0. 

■ .0 0 

■ 0' & 

:'j of 8 ts j£_ 


\ 

"J of 6 ii^ ^ 

—w-^ — ■ 


■Q -O.-O ■ 

...0 O-O: 

000 
. . 60 0 ■ 


AAA A 

^ aaa4 

AAAA.\ 

of - 12 is 



Lesson 15: FRACTIONAL PARTS OF PLANE FIGURES 



This lesson gives another illustration of the meaning of cer- 
tain simple fractions. A whole object is separated into 2 
equivalent parts (halves) , or 3 equivalent parts (thirds) or- 
4 equivalent parts (fourths). 

MATERIALS • ' , ^ 

— ' scissors . . • ■ 

- ' - Worksheets 40, 4 1 and 42 

PROCEDURE 

Have thechildren cut out the three shapes on Worksheet 40. 
Have each child pick up his circular piece. 

CAN YOU FOLD YOUR CIRCULAR PIECE IMTO TWO PARTS 
. OF EQUAL AREAS? . _ 



Fold your piece into.- 
halves along w-ith^rfie. 
• children » Show them 
that one part fits ex- 
actly pv^r the other. " 

E>^plain that each part 
I 

has - of the total 

area. After \he chiU 
dren have completed 
the folding, have tlrem 
drar^v a pencil line 
tracing the fold of the 
circle. Label each 

part -J . Then have 

aem fold each of the 
other shapes in hadf, 
trace the folds and 
label each part. 



CiiX out tho i^hapos, 
To\(.\ the ;s.h<)p<^5 into ~ 's. 
Trace the folos with your pencil. 
VVr,to ^ ou each p^rt. 






1- 
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Do Worksheet 4|l in a similar:/rrianneh Some children may be 
interested in using other f^as and other shapes* You might, 
suggest trying tc^^fold a circle into thirds . 



Worksheet 

Unit 17 .J^^mc 




Have the'-bhildren complete Worksheet 42. 



Gut out the shapes,, 



I 



Fold the circular shape into ~ . 
• I . 

Write 7 on each part, 

4 

Fold the rectangular shapo into t 'd, 
i * 

Write r on each part. 



er|c 




The' shapes below are divided into parts. 

Color only th^ shapes where the parts are labeled 
correctly, ' 



Lesson 16: HALVES ON THE NUMBER LINE 

In this lesson poin,ts halfway between counting numbers are 
located and labeled bri the number line. 

MATERIALS 

— three, strips of paper about 18 inches long 

^ Worksheet.43 . • * * 

PROCEDURE 

Draw a diagram similar to the following on the chalkboard • 
The distance between 0 .and I should be about 18 inches • 



* 0 



Ask the class to suggest ways to find one-half of the unit 
space between 0 and I . One way is the following method, 
but they may prefer another method. Cut a strip of paper to 
fit between 0 and I • oh the number line, fold the strip in 

half,. open it, and use the crease to mark the j point on the 

number line. * • * • 

Now draw this segment of the number line. 



Have the class find the point halfway between . I and^ 2. 
; Tell the children that this point i^^ ^ unit space farther along 
the number line than I; it^is I and spaces^from p.. Label 

the point I and' — . Then show them that a .shorter way to 

I • " 

write this is I j . 



6 



Draw thiS'Segment of the namber line. 



^ 5 



Have the class find the point halfway between 4 and 5 
\^ Again 4'abel the point with "4 and 2 "^^^ ^^^^ ^ "2 * 

Have the children complete the labeling of' the points on 
number lines on Worksheet 43. 



Wprkshcot U ^ 
Unit \ 7 ' 



SECTION 



,REVIW 



'When a child has completed the fiVst four sections of this unit* 
he should be able to perform the 'ia^s listed below, although 
his performance on th,e fourth item mhy be imperfect. Only thp 
integers 0 through 6 need be used 1^ the multiplication pro- 
blems. 



2. 



5. 



Interpret multiplication as repeated aWtion. 
Show multiplication on parallel number? lines of 
different scales. 

Make rectangular arrays -and use them tp\interpret 
multiplication. 
Differentiate between the operations of addition and 
multiplication anduse^them correctly in simple 
situations. ■ I | | I ' ^ ' | \ 

Interpret the fractions o . T , T ^ , and iAyr 

dividing sets Into equivalent subsets and areai^into 
equal parts. ' ^ ^ . " 



The items in the list are'reviewed and e:j:tended in Un\t 2 
Hoy;ever, during t'he^ period between Unit \7 and Unit 2p, 
may wish to reinforce the children's .concepts^ by using 
Review Worksheets 44' through 5L ■ . 



0. 

e 



/ 



"9- ' 



Worksheet 44 

Unit l'7 Name 



Finish each equation. 
Show each problem on a number line. 




< L I 1 h ^ 



\ 



0* J 2, 3 4 2 


... 6 7 8 9 


3 X 3 « 9^ 




< \ III 1 — 1 — \ — (— 


1 — 1 ^I^T^T^ i > 



a I 2 3 4 5- 6 7 8 9 10 I M3 13 14 ; 



I JC 13 = 



Wprkslieet 4S 

Unit 17 Name 



draw a 3x6 rectangular arrav. 
The array har. 



members . 



^This shows that 3x6 



in^gula 




Draw a 6 X 3 rectangular array,. 
The array has members. 



This shows that 6x3= 



^' Color ^ of these flowers. 



Worksheet 46 ' 
JJnit 17 Name_ 



Color ^ of these leaves. , . 

• . - \ <2) 0 0 



Color -J of these flowers. 



Worksheet 47 

Unit 17 . Name 



Finish' these charts. 



+ 
3 


2 


4 

7 


5 ' 


7 











x 


2 • 


•1. 

• 


3 • 






S 







Write the* equation that\jnswers this problem, 
,Mar}c tijo ans\ver on one, of the charts, • 

Bill has 3 l}oxcs of uooks. 
Each box has 4 bookj in it^ 
How many books does'Jic htsvo? 



3 K^-= /^ 



er|c 




Worksheet 48 / « ^' 
.Unit. 17 . Narte 



Wrrte the oquQtioh that answers eaph question « 
Use your number rhnes or counters to help you. 



I .^^Sam^ Ted, arid Sally are mnklng a rock colleption. 

Ted brought ^2' focks, » 
. Sam brought! 8 rocks. * . v * 

How many r<;Jcks di.d they bring together?- ' 



2. .Sally also brought her fockg. ' ' 
They put all the rocks on the table. 
They made 5 rows of rocks . 
Each row had 5 rocks. 
How many rocks were on the table?' 




.Worksheet 50, 

Unit 17 Name 



3^- 



0 1 2 3 4. ''5 6 7. « 9 10 U 12 13 ■ 

Write an addition equaUon-about the stops on this 
number line. * ' » - , 



^Vrite a multiplication equation about the s<ime steps. 



X 3 - a 



H 1 1 \ H 



-1 \ \^ 

0 I 2.3-4 5 6^7 8 SlOfliaU 

Write an addition' equation about the steps oa this ' 
numbcjf line. " 



6 /• 6 = IZ' 



Write a multiplidatiori equation dbout the same stops. 



0 . 



Worksheet 49 

Unit 17 • Name 



Write in t.he missing nuoierals . 







in 








^• 




0 


6 


a 

0 

C Cj 

«S 

o 

a 


spaces on 
bottom line 



Worksheet 51 

Unit 17 Name 



Write the missinq numerals.. 



1 




3 


4- 


5 


6 ■ 


7 ' 


r 






11 












•17- 


IS 


19 








Z3 




25 


26 


27 





t X 7 = 7 
•2x7 /4 
3 H 7 a <^ / 
4x7= '^j^V 







1 


2 


5 


1x3 


= 3 : 












2 x*3 








T 






3x3 




\ ^ 




10 


/./• 




4x3 










14 




5x3 


.= /tr 






16 


r? 




* ^ ' 6x3 


-It. 






19 


20 




•7x3 














■ ■ ; '- \ 


6.7 


o 


*" . • 
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FisHpactGrnd for Lesson 8 
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